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S Ai| AH 

£ IS S^J£aAi[/^A^ SA+ ¥3¥gJ" BEfe- fcjAKd SA|- LH-y ¥S¥& S5JcH|A-i Prx ll°| 

N= S# 2- 5= ^Ahd £ y J 34^ SS^Ahtd *lfi* SIM Stf); 6- 9= SW-fid £S S-H^ g?J. 

£ 2b ^A^d Prx II B«il!<=l <H¥S L^KHfe fll^U M» HA(A)fe ¥S¥& AliiOU, MC 

F- 7(B) & Alii. 

£ 3S Prx II- HrftT^ MCF- 7 A||3.CH|AH &Af*H^A|- * M|S 4g£&f| L r E r LH£ ZLE^JLS.. A: Prx II- UUTt* SSj£, h 
<y AHIi^oj SU-Ah-td *jE|¥ ^SfS UEl-y rtS r = £. B: Prx II- 3rS*£! AH|S^cH|AH Prx fl-fH °=I¥S U-E|-|_|fe 
fli^S MS a^E. EHieJ 1, MCF- 7/neo; 2, MCF- 7/Prx 11/1; Bll£J 3, MCF- 7/Prx ll/2; Bi|£! 4, MCF- 7/P 
rx M/3. 



£ 4fe Prx II gj-El-Ei!!^ SElJLCH- x-jEl@ 11A AllSO-ilAH M\S. ^?§S L|-E|-L4fe ZLE r =£. A: &M£i S.M gjjOl AS 

1, AS2 S1S 3S| ^S&?|A|a 11A Al|i L r E r Ufe ZLEHS.E. B: SA r S<H| ¥7r*l #0|*r fe£°| 
AS1, 0.1 SEfe 1.0 M MS Saa-^AI^J ^ 3Gy SM|-£j§ 2iA|-£r 11A A||£. A 3! BO||AH a|°J Cfe pcDNA3 1 VQ3.S. 

sasms m\hq. o. p rx n &ew± seuch(asi)- sa&^ ha ahischiah p™ urn irmi °-4nm M-Emife 

fll^Ei MS- S^rE. 51I£J C: ^El^^M «M*S r *l Stfe DNAE. m^BB M\S,; AS1, AS1 sL SS£jSrS AH|S; AS 

2, AS2S. SSSS-S! A||i; S1, S13. SSSi&S A||S; R 1h, 1A|^ £A|* ^9ffl A)|i; R 24h, 24A|?J 5A|f 
» AllS. 



£ 5fe firEHS^ Prx II a <i7|AHSI§ S&Sl-fc- #B r ^n| = (pPrxll/AS) • ¥S¥tf(A) 31 ftHH^B) A||S<H| ^£JA| 
& * AKd* ZSA r t r 0=| gMI|£o| ^§*r ZLE r = £. 

S. 6& Prx II £hE|£!^ SE|J1CH(AS1) 2S £S2-?jA|?|7HU- A|7|X| 11A A||SS¥N£| DNAS-I 0|-7r^.^ 3 Sd 
7|^fea3|-E(M.W., A Hindi 1 1 C, Oj^S; R Gy ^A|-; AS1,Prxll ^E|^^ SElUDH) . 

af-cMcM saw 

C? - — I — I — t 



¥ tfSe ?. K ^Sr 7|fe# ?>b ojy aij^Aiai^^ 1 1( peroxiredoxin II; 0|«f, Prx IIBhJl ¥S) WSJ^h £|E|-^^ 
cfAr-td SS^j SJ 0|5! sj ^Ar-td *|S<HI ?JoUi^l *£E<H| M 50|ch. cH^ ^sflsjos ¥ ttSg 
Prx II oj ej-E|^^S *r3¥S\ ^4 h S" S^j ^AH|SCH| ^S|S r o^ Prx 1 1 2.1 BJ-fj* #&&°3.AH 0\M & 

CH| CH«|-0N «Ahid ^ArCHI DH& UI^S X-||7HSrfe 3=1 0| gtaofl A r g£|fe Prx il°| ^E|^I^S SffStfe AS°J Si 0| 
SS| g£0l| Sr^ 5jo|cK 
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sfAh-fd as ^(SEfe) ah«r asiofl atfe &!fedi, ate seh°i &e «-xud qj #$7% xis*o« 

■a s^owu LH-yoi ^g7i7i mieoici-. awfiiflaii/tfAHd uig°i iHi^i-uistHi em <y ?7 f. e-aflswi 

£l^£Ufe ?Jol|-, OIEHS- Ute!* ^MSrfe 5e <MS*| sHa£ix| ?JcK 

oi£h mi^Aiam^ Ajaui ^^s^^g tr£]A|7|fe &«iiaa 7fes r fe 5£S fl-ew aw. 

Sftff Prx S&( family) g- o[D\ir.{* M<tim 7|2ES ¥ Zlgo^ *r Aj^E||£J a§ i, II, III 3! IV, 

□g g MSS A|^Ei[oj jfl V Si VI [H-Jl&lj, Kang, S. W., et ai., J. Biol. Chem., 273: 6303- 6311, 1998; Li 
m. Y.S., et al., Gen©, 140:279- 284, 1994; 3! Kim, K„ et al., J. Biol. Chem. 263:4704- 4711, 1988] . H«A| 
am^J(Prx)S 0|a»lfe E|og]|EAj mjSA[cS.o|-^(TPx, thioredoxin peroxidase)^. stE^o^l, 0|fe e|2E|RAJcH| 
o|SH Afl5£fe £jA|-SS A|-gSrO=| H,0 2 m S!"SjA|?jDf(*j-Jl^tH: Chae, H. Z., et al., Proc. Natl. Acad. Sci. USA., 
91:7017- 7021, 1994; SJ Chae, H. Z., et al., J. Biol. Chem., 269:27670- 27678, 1994]. ZL&JM- 0 r *j77rX[fe ^ 
Sftf ecHlAH ^£j£lfe Prx S&sl £5 £!*o| JNWA]CrO r *||£AH U*m *rS*l-fex|ofl 0|^o^ «rg|£|x| 8t2t 

^[^JllS-tj: Chae, H.Z. et al., J. Biol. Chem., 268:16815- 16821, 1993]. ^ Prx SErSe £xh SO^SAH 

E|£aR&!# Bias «rxi e>7i mieoi ome tpxei-ji * r *fe e*fecK s^ise prx oroi^sosoform)* 

a^SrOi m-H-fie AllSLH ty#Q<£±9\ QxfflOi A||a*|Ar» ^X^rfe S3r& ^EH^CH SjISC: Ka 

ng, S. W., et al., J. Biol. Chem., 273:6297- 6302, 1998; Zhang, P., et al., J. Biol. Chem., 272:30615- 30 
618, 1997] . Prx life- £E& SEN- 5 01 °J*I- B ( NKEF- B)0|?^CK 48 kDASl MXrifS 7 r X|fe NKEFfe 0|#sh 
Stfofl o|§H SIS ¥ 7H°| ^^Elo-j gJCKSTi&ti: Shau, H., et al., Cell. Immunol., 147:1- 11, 1993 

i . oi3e *moiite- sia^om tfasiajotn, ss ueh ajissi aiis^* sow^fe^ sss trfe 5 

O.S tfBiacI-. 0|fe ¥ 7HS| ^ZLS, NKEF- A S! NKEF- &#E|«J1 *m Prx I SJ Prx ll^. SSEISJfeOI, 
0|fe°| <Un MtAB AHS.CHI Oi©H jLES -ferS-aS 7 r £]c r [Shau, H., et al., Immunogenetics, 40:129- 134, 1994]. 
Prx |o| cDNA AfHe 211} BM- ^^^(PAG, proliferation- associated gene)(H| dH«H ^S^OHH JJ\S. 
S! &S|-ofl 5°^. SJ-E^Ai S-Jie^!: Prosper!, M. T„ et al., J. Biol. Chem., 268:11050- 11056, 199 

3]. Prx II o] cDNA AH^S E|«- 4=0|£! H^ScHl cfisfi ^S^» M-^mfecll, 0|fe E|* ErC| 

»S| ^ef&cK C^ErAH, Prx life B^SjSAi 7|feS r cN, 0|fe £h§^ ^S(ROS, reactive oxygen s 

pedes) ife A1|So| Aj-§^ ^Aj-o^^EH AH|S» M£.S|-fe 5°£ ^|£h£|S^rE Shau, H., et al., Free Ra 
d. Biol. Med., 22:497- 507, 1997], 



fe£j [Kim, A. T., et al., Toxicol. Appl. Pharmacol., 147:135- 142, 1997] fe Prx 1 1 mRNA°l ^g|-& Hf^fh^ 

*HB|S eJZh ^3tW|i( ECV304) OflAH §7 r £|fe 5°^ SH§r5^K cH^o|, t- YilnH«fAl-o|= SEfe mm ^-eo^l 
ECV 304 A)|i0]jAH Prx II oj jl r yj-*je ROS SiA^ooj 0 |fe ^S r ^ ^Mai^5.¥E] S7 r €! fiS.S 

2.EHSr5lE r [S-Jlg®H: Sarafian, T. A., et al., Free Rad. Res., 26: 281- 289, 1997] . ZLEHU, Prx II2-I BriJ-^S 
AHIiLH a¥E|-*|S(GSH) 2J JL^0\\ o|*h Aj- § |.^j ^o^Ej JHISS MiS^I HtHCr. Ct r ErAH, Prx If^S GSH 



HeLa M\&<H\M 7|X^ ^^O r A||i fejS" °jA](bFGH) CHj o|SH G2 SrArd SA r LH^a|| 5J«^ Ai|£h 

ElSd o EH( SJ-jI efj: Cohen- Jonathan, E. et al., Cancer Res. 57 (1997) pp1364- 1370), Y = 7|e.( Burkitt's) 
VMS M\&0%M M\B[U\B. A|nyU(ceramide signaling) 0| 5tfAh4d- LH^ tH|?rU§o]j ^Elfe 5j£5 fi?!cf[92g 
fj: Michael, J. M., et al., Cancer Res., 57:3600- 3605, 1997] . &A||i0-||AH ^^S'tiAll 31 >&Mid *|S U)^ofl q 
» EH|?rL-|§& S tt E^A^ ?JX| BtCl-. 



tfSOl 0\^JLXl «rfe 7|^^1 3W| 
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e ara^se sF*rsa*ii ^(EEt) hmh s.Hs.&m o\&n°i sr« *is*tfe n^iAi »ahh sahhi oish baiis, 

**l & h Ard *|SOfl cmoi U|gS Sfe ¥3¥iJ- AHI^CHIAH Prx MS| U?4o| g7 r £lll, 0| S7 r £! Prx II 

E^Sol S|«H ^A^dOfl °|£r gfAlli 4 h ^ h #o| ^Hlfe exilS* «Ha*r7| fl«H oflsl SUf, Prx II SJ ej-Bi^A; 

AH^S SMftf SSdSr*l|S gMliOfl JHSlir 3¥ iMbd SA r ^ Prx IISJ thgO| HFSrAH 0|50| a-A||SS| 



&<gS| ¥& Si 

Y - d £A r gy s^fig efs SSI DNA AWISOI 9I-SJ *|SOfl 0|S£|<H &OI4, Ailitfe ^l^^oj 

swaewisj ^ gy gj-Ah-fd sakhi c«sH aai*i mg* smi [[(-EhAH, ois am-aaai a! &A r d iAr lh^s 
=m*w\4 at fr^s.aAii §y srAi-d sl^qw cm m\^°\ a-^gs g^rAi^is^ 9H^^ eh i_i-e a *|£.<H| en*!- °| 



e tfgxHg Jf #o|& a- Allies AFSol-O^ Prx II oj yj-fjjol A|^£rL_H §J £S*flU| gj-A r -id aB<H| CH^ A||£o| lH^HJ- 
ff^ol ?JfeA| S! Prx II 2HE[£!iA7r y-AFdS&allSAH *rgS|-fex|otf c||*KH A|«S SBr, Prx 1121 S7|-@ 

AS #M"ti 2S<tf| BhS«rX| gmS^Ard *|S LHg) &^§S¥Ej 0-BIS SSJOflAH ffl-gg uhS, Prx II H Jfl^ ml 
S9f(&A r d a^-S)« 71-S e-xhSS¥Ejo| s^cHlAHfe Oj°m« «fei«h2Sc|-. UMSCC- 11A Alls s! MC 
F- 7 AIISCHIAH Prx IIS| §7 r @ Bf«e Eft Y - d SAfOfl S|©H *HE|& *(H|£. i& &^£|9^K 0| §7 r S & 
AIISCHI y-Ard Lflg* ¥0^|Di, Ofe Prx IIS| °JS r cH MCF- 7 Ai|S7|- &A r dcH] S|*t gJ-A||SS| ^|A r » & 

A|S|-^7| aH&£!c||, ^ Prx II XrB-S-oSAM &rArd §7 r A|5'|fe 5Jo| 7rfe9* S|a|&cK UMSCC- 1 

1A A||i SJ MCF- 7 A||S Sf§ Prx II ErEl^S. ^S|f{!« p rx ll°| & h A|d ^£7 r 

S7|-£fe S^^r SEl|£|a!cK 0|BH*h ^J1|SS¥^, Prx II2J ^e.b||^cH| 2.\^ ^gJ"£jfe 3rifeS grAfli7 r SfA r d<H| 
S|» & h A||SS| x|A r ^¥ElS| M^L* §S r 0i ^A r d L-H^S *Bh«HH. 0| 3^ Prx II ^E|^H^fe ^ArdS^lSAH 0| 
SSHH S-Al-d S-Ard ^4=^!^ BIS r A|?|fe 5Jo| 7 r feSH^. 



om, bj-s* ^xii^'EJ a-aeoi eh^M ^a^i ^g^cK zl^li-, ois grss&e t* sahiahoiiah ejs& e 

eofl HA|S 5Efe OIS 7|AHS S-^S SSSrO^ ^SSHe ^£ 7 r fe§r°M, # S¥S ^^S^ 1 ^ 



S tfgArSe ^ME||^- *dsr€! #d* r ^Xfl7 r s r ^£L^^| §U(£Efe) &A r d LHd« ^^trb ti^l* 

nmm ^oiE r fe 7|ch«khi ^A r d *isoii cm m\^o\ l h^chi ^ouh Prx n<n 7 r *& *i*«hi eh©h SA r §hJi ¥S¥t 

I! AflSCHlAH 7 r fe£h «-A r d 5&X-BSAH Prx II °I"E|^5 ZEM*l<&C}. ^S(ROS)- ^#5$ E^SSl 

Aj|£7 r A||SgSH£|b 5« ^X|SftH A||£0| ai- eHS g^ 0 =| Aj|£o| ^A|&C r (S 

un, Y., Free Rad. Biol. Med., 8:583- 599, 1990; Hampton, M.B, et al., Ann. N.Y. Acad. Sci., 854:328- 355, 
1998; Rainwater, R., et al., Mol. Cell. Biol., 15:3892- 1903, 1995; §J Sato, N., J. Immunol., 154:3194- 32 
03, 1995]. IH|0|7H g[S-ZL^?H: Baker, A., et al., Cancer Res., 57:5162- 5167, 1997] ^ H|**^ E^S &\2.&\ 
^dO| ojyoj A|fi( primary) HI Si OiS" &(H|AH JJHU-fi£|«jl, »^-S r Dl|?WSf St« Al|JiLAhffl« ^a|®|-S5«« & 

mwci. e a-SA r es s r si-ssAii/si-Ard *is ui^ai »x f (hiah bei& p rx n°i ae a-ss a^-e 

Si-ffl, Prx II S| Jl r |J-^e ^A|AHx|S^CH| ah^a^Alj/^Ard- Stt S^0l|AHfe effl-g fl-SS Or ?JC r ( 

£. 1). ^A|-d ^A r ^J 11A AH|SCH|AH Prx llfil §7 r S □rS.I"7|x|S., 11A a-]|S01|aH Prx II2| D[^7[X\S. 

A|^SErS (5 ng/Mfi) a ! 5- FU{5- f^SS^Br^) (2.5ng/M£) &S\ ^^£^1^1 2\mME. §7 r £l?JCK UpErAH, A| 
^SEh^i, 5- FU SJ S, h A|-d0^ Sjafl ^^=| AHISLlj ROSfe- ^AH|SCH|AH Prx llSj S7 r A|7|H 0|<H| °I«H gTAl|S0l[ 

LH^* ¥0=ft r b MSlCr. Prx 1 1 S| Er^tde ECV304 AllSOflAH S r «, h fi^A-|| CT- 25840^1 C-\&£ LH^S 7 r Soi| 
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#si*wt na\, e tfsxhge zMmm M±mzm lhs m MmwH p™ iisj ?m anas ssrsi-«^ 



Prx II B«4Se e|o£|[s^ S o| E |g. E^S^ BHgSrfe e|#- *o|g #tfS|-*l|SAH 7fesfe *lltt£J2i 
C|-[£lML£ei: Shau, H., et al., Biochem. biophys. Res. Comun., 249:683- 686, 1998]. M\S.9\ B\9- JR0|g B«| 
aSS ^a t^ieJcHlAH s*#fi|-fi| cl-S Ai!i^ B^Sfil ^ h g, Prx *|xfl 5fgg So|ui cchBh 

AH M\S. Sir 5J ^£1 flff Ainysj 3^.cH| g&g clxlfe 5!°^ M£jq-. AHliU) ejl^A ^eHfij n r ji|fe ^mois 
3 H±*\\0\ = m W^SI-AI^ AliiAHS ^SHthb MfcjCh §T( Zhang et al) S£ Prx II °| aHJftJOl Molt- 4 

a|tJS A{|SCH|AH AH|iA|-gs <£|*l|*h«y©cH Bel- 2£h ^AhSl-Til ^gfo^. gftj B| ° A ! C|-( fij2.ee : Zhang et al., fi"7| 
9): Prx I! 3j Bel- 2 A|-O|o| *|-o|ge- Prx life AH|it<H|AH 3|-tftK4iS| S> h X|t|-jl O|0fl o|§|| A)|i^ Hf 

(J-fl-^i *MtN AHliE *|A r *fe 5* BfXlfi-Cfe SOlcK OlEHt^ £r^S¥E-j Prx II #E|£H^§ A|gth 11A A||JEo| *H 
B|Ofl o|©H DNA £HCH, A||iA|-S n Xh^|o| X|A)XK indicator) °j SSO| Bhtf, DNA EflcHoj 3 Gy SA r S 

AflsoflA-fe SfiJEjxl StSS 4> 6). 



Prx II WSSI ^Allfe Prx II fifrEl-fl^ *|E|S =EA|-g 11A AllSOijAH GSH, Aj&o| ElftA #EHSJ x!A|X r °| AllSLH * 
HOfl °J%*m D|*|X| StKtCK 0| ffl-tfS Prx II oj ^^ 0 | GSH2J AH|£LH feHOfl o|SH ZEa^i*! Sttt^fe O|*jo| S^2r 
IJxIS-cKS-jlgfH: Kim, et al., #7ltr). Ol-EhA-f, Prx II oj Bf^Sl GSH fe£7h ohtd A||iUjo| Bil^A fr^S 

S ^21 4^E 0|te AII^ArSS 5=EHIr 4^£ 2!cf[SSSS!: Sato, et al., ^7|fT] . §MS 3LA r LHSS 

#7| flfi- CH 8J£& clisll gSs|-7| QCH^CHI AMBII^- fr^ShE! Eh^l a Prx ll°| MSSSfe 

?f AHIJLCHIAH 57Hj ai-AHy lf4=^ofl Olff SB^SJ 4- $J^K ¥ ^S(H|aH AhSU u r s| ^Sa|- s^y 

$ 7i# eo F oiiAH ij-ss* *hs«i-o4 %o\tm ^mm ^ ?m. omtt ^aee. «hi* «a ess [Sambroo 

k et al., 1989, Molecular Cloning A Laboratory Manual, Cold Spring Harbor Laboratory, N.Y.; 3J Ausubel e 
t al., 1989, Current Protocols in Molecular Biology, Greene Publishing Associate and Wiley Interscience, 
N.Y.] § ^ntl- 4= 52*! cK 



OhEl^ Prx II ^^Af^AHfe no| SS-(Aitfi 6) S| ^SAh?h AhgE|0-|£ f2Lt, 0| Ai*|o| £tt«t 

y|-lr^5F7^ A(-g^ 4- 5?Jfe ehE|^j^^AH Ai^3SA-|fe e afgs| gAllAiCHI 7|AfjS UI-2J AH^CHI ^ffJE|X| Sfjl, ^Ah-id 
*|S LH-^oj a-xhofl ojoHAH, Prx Mai tSf aixlS-osAH tfAfti ^4-SS ¥o^fi- 4= 5?Jfe ^o|BF?H ^o|oj 5 
(tHiSd, S^S 7|fe« 4^^1T 4- ?Jb 7|feS ^ANI £Eb £!o|*i noj ¥M AH<a, saUcH «eH« itirt, 1 -)* 
AFSm 4= fc!CK 



0|«r, t* C r &o| SSI CHJESjoj 4|A|0fl(H| 9io[0i CH^ ?A^o^ aSSIU, ^ if<gO| o|S aA|0^|0l| ojafl 

< aA|o^i> 

aA|0^| 1: A-IIS HHST 



filtf Al|i^(MCF- 7)t ATCC^ ¥EH ^afj^?^^ 10% EHoh^O r A| ^lUai! 100 units/ml, m AM 

^Sdl-OlAj i00iig/ml« tf*«r=- IMDMB uHgr UH A|(GI BCO/BRL, Grand Island, NY) OW ti^X\^c\. M\ 
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^(UMSCC- 11A)fe ATCC^.¥N ^utitfSM. UMSCC- 11A(0|t r , " 11A" M\S.E[ &)» 10% Eflo^o|-x| t^, s|| 
Ul^sj 100 units/ml, a! ^M.S!£D|-OliM 1O0|ig/mlS tS-ff-Sl-fe DMEM/F12 UH^ tJ|jXl( GIBCO/BRL, Grand Island, 



MM<4 2: ^ A|S°| Alii SJ inE! MS- S*l 

Sofl fc!*f*| saAl^N rna Baiofl Hair tzHTTH^I - 70°cotfAH M#s r ?^cK SSS eq*| a^s &»! "Mil r 

NAS- TRI zol A|°|=(GIBCO/BRL, Grand Island, NY) °S I1S/Sl£liSI A(-gf r O^ AflS^fij x|A|Ot| CCj-Er &BI 
8HH0-. a|oj g- ^jsfl RNA 10 ng§ 1% 0|-7hS^/£Stf C||*| = 3! #Otf ^*|S r A|?U, L-HI5B|-(NEN, Boston, MA) 
°S CI& Prx ll°| 32 P- JEX[£lClal- Xbal i^M^5|S r S^h. Surfer SEHofl 7|iS &rg 

^SSrS^r[&^LSti: Chomczynski, P., et al., Anal. Bochem. 162:156- 159, 1987]. 

4JA|(H| 3: 



#7| £JA|0| 20H|Ai xHBIS A)|ig§ ¥^SrCM <^X-!|Xli(1 mM ±B £ = £ HH4G|0|m, NaF 30mM, (Hill 

tiy S¥SB| = 1mM> Na ppi 30 mM)g i&trfe RIPA Sj-fl^ (NaCI 150 mM, 1% Nonidet P- 40, 0.5% GW 
A|»a^, 0.1% SDS, Tris 50 mM, pH 8,0}°£ 7 r «SA|Hd-.&«IS H|-0|3.Efc 0^3 CH|A|[0| 5JM( BioR 

ad, Hercules, CA)0fl °|sH SSSrSM. SDS- gBl0 r 3S0 r nie. a #<H|AH ¥E|Sh ^<H|, Eh^^SS LjMS{SI*S2 
A Prx II E^3« ehE|- p rx II IBIi^kt % y *\m MSoM a**M8cU S^gfj: Kang, S. 

W., et al., #7|8l. 



3A|CH| 4: -yiA §y ^E|^jA Prx II tffi *|EH SI AllS^Sl XH|S| 

fflAH Prx MSI £j-E|£!^ %37|AH1SS PCR( polymerase chain reaction) <H| S|3 r O^ XH|*m°2C r . ^, H|-O|2L|0 r ArCH|AH 
X||2|-«r Prx il =EhO|cHoj T AGCCTTT GCCCACGCAGCT (M'MS. 1)2)- &E|.fl£i S.B[0\B\o\ TCCGTTAGCCA 
GCCTAATTG (Ai'ys 2) <H| g 61.5 B\S$ 10 dNTPs 44 2 Taq SB|tHErO r X-|| 0.5 \s£m * 94 

°C0l|A-{ 10 ¥ 5# eJWm|0|^A|?J 94 -C, 1 ¥ - 72 °C, 1¥ - 55 °C 1 «S| ¥7|°i e!#Hi|0|.fcHS 30£| 

AH«ai 6<H| 7|XHS AH«aS AHR§r?^K 0|S|- a-0| ffl-^S Prx II £hE[£!^ ^£jxh pcDNA3 (The Net 

herlands, lnVitrogenA|-^¥^ ¥0H) U|0|| £|^.te!A|5H pPrxll/S §U pPrxll/ASS X||£|-SrSW. pPrxll/ASfePrxll 
#£x|-S| £SjNdel- BamH1 EES S h ^5rS^K Prx II- Iftft! JdlJt^S £j0l| 7|#S! Hh2f i h 0 1(1,^^*1 19), MC 
F- 7 A||i0l| 4XW23CK 37HSI #Sl_|^S &B|«|-j1 UH8r«F<H »Si-IS^(donogenic) 0H|AflO| °f ?||Ald »*S<H| 

•MA|0^|5: ^S.U|«^(clonogenic) <H|AH|0| 

X|^7|o| Aljig^ ^l^tm, s|^§hOi m|MS| g 300 AilSS. 3S| SUHS'AiacKlOO mm CKI). Alligg 37°C 
2] 4= CC%eJWm|0|EH(H|>H 24 A|£h ?JWW|0|-tdA|7|Jl, 137 Cs y - -id Atomic Energy of Canada, Ltd, C 
anada)M Y - 3.81 Gy/mina| ¥o=j*^ ^AhSf^cK a^u|S# 10«4 ^&A|7|ji, 1% Dtlii^j ^ 

^sl-^EK ^SO| 200tim Oj-fefeJ i^-L-lSS SS.t-|7||4 i 7|( Imaging Products, Chantilly, VA)S 7=f| ^ ©)- 5i cK 

4IAN 6: A||aa| gj-Ar^d ^A|- 
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*l4=7|oj A)j^(2x10 5 )« 35 mm UK3 SJA|S ®7|i 0| Ai|ig« 24 A[2> SB HHSm$M. ¥fl« dH*|S. 2S| Ai|~j 
&r ¥. AH|i§-§ UHX| 1 ml SSI STOI&'S E|.3E.S(BodyTech, Chuncheon, Korea) 15 [igBf OrEl^A Prx II 

WHU|E| pPrxll HEfe ohEl^^/^jA SB|jacH(AS1, 5'- CGCGCGT T A CCGGA GGCCAT - 3'(/H?^E 3); AS2, ACG 
CCGT AAT CCT CAGACAA( AHUIE. 4); S1, A T GGCCT CCGGT A A CGCGCG( AH 13 IE 5)) S\ Cr&E* ¥0=Hr"£j £SSS 
4- 6 A|z> f§°r eifl-tH|o|^A|ScK AHI^ss ¥HS b«x|£ Ail^U o|<HaH hH& bHx|ofl fcj7 r tr ¥ 16 §£r uH«f 
SrSJch SSl^e 2SI cH y^sh^cK SS^S! 16 A|£h *, Allise v - £M 137 08 V - <d SArSrSicK 3 

7°C«H|AH 5£J°I £J#iH|0|^ ¥, Alls** 0.4% °J^SU »l4*«Ha^. 

4lA|0fl 7: DNA £*|Sr 



11A AilSSOl ~ 80% Stt{ confluent) 0i| 0|S Ui\Vm g&£|&* Iffl, -MliS* *HB|§ r O=| AH|i S£ 10,000 

MSJafHM UH^f *5h&3. #0fl S|Sa|0|lJA|^C|-. Ai|£»« 1 u M feJEfil &7|Er Prx II £rE|£!A:(AS1)3j ft 
SIM AHti(AH°jS 3)S Sa^Al^Ch &Af£ SA|-¥ HHSf UH^I* AHSS dH*i£. SE^r^r. 48 A|Zh ggh dH& 
tr ¥, AHIiSS ^ h trO=| 10,000gS. 15 & f§£r £!£!&E|A|?-}C r . PBS^ 1S| A||^*r H^SS =SEl|0|l40r«| K 
(10 mg/ml)* fr#Sfe S^H SrS^CIO M M Tris- HCI, pH 8.0, 75 mM NaCI, 10 mM EDTA, 0.5% SDS) S<HI 
S^Al^j cl-S, tiB^S 3 A|?J §oh 50»CCH|AH 7rS»| 3SA|?|e!Ai eJ#m|0|4dA|£jC r . 0|o-|AH DNAM Hfe/33.£fi. 
^/O\±0lQl ^3^(25:24:1 )ft A r gs r 0=| >d|J£ §SHM£.¥&I BB|S r O^ 0|^ae§S SSAlSJcl-. 0| 75% 
CHI&gS. Al!*|£h ¥, 015* 150 ng/ml RNaseM i&trfe TE #11^(10 mM Tris, pH 7.5, 0.1 mM EDTA) §ofl 
SSHAI5N 50°C0i|AH 3 A|2> g& eiWtH|0|^A|f^Ch. 0| DNA A|£« 1.5% O r 7 r £A 3 Ofl EPISSOfl o|§H DNA & 



4|A|0fl 8: o'Ar'td SA|-¥ ¥§¥& h SfflOfl fcJoUH Prx IIS] §7^ BI^ 

Prx life thS r ^ ^MBli^SrOfl tfarjEtfi ZLQ\ Ult^B tf£r*l ±^ft\±£.¥£) A||MS Mlsfe Ur^fct7| HHS 

ofl. S BtSXr&S EM Prx II HJ-*!o| ¥S¥2f S5|o(AH Sr*t&ttl*l|/#A|"id ^ l_H^ol| fcfe*|* SA r Sr^ 

CK Prx II oj n21^JL, SWfifflXll/tfArtj SAh LH^0-||AH Prx II5J ^?^7| flf r Oi £ ^S^hSS S 

ztmm ¥S¥er&A r (Hi cnt r oi ^Afssoii stah aiasei-ei gy 5- fu s°i sf«ras^i *iss ^r&q-. 

AH #A|-ge ei-USS ^olfe &S •a-^Sr ?r^i A|^lBr& 100 mg/m 2 £S *HSlth ¥, 0|oUH 5- FU (1000 mg/ 
m 2 )tH| 0|0-i, a r «raa ¥ S^S v " ^ ^ A r« Sf^cK ghjfoj MSS S 10|| UErt^K gffiBSl i§S x| 

[i 1] 
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^l/^Ahtd iAh ^aifcj. £h^o| isl 


Mm 




¥3 




SW4d2AKcGy) 




1 


77 


*¥ 


ND a 


7020 


CR b 


2 


70 




3 


7020 


CR 


3 


51 




ND 


6600 


CR 


4 


64 


ons 


1 


7000 


PR C 


5 


61 


$£)¥ 


3 


7000 


CR 


6 


25 




3 


7000 


NR d 


7 


55 




1 


5440 


NR 


8 


63 




3 


5800 


NR 


9 


51 


o|*Kd 


3 


7020 


NR 


¥: a= 3«; b= y«; c= ¥^ SIS; d: DlfihS. 



¥S¥^ k mw\M Prx ii si a-ee ae e^ss A r g5 r o=i ^xi^^ck rna 10 m)s aw 

d Prx II cDNA = SMOfl ftgS|-A|?3Eh g-£J*r ¥*rfe 0flE|g MS^O|= SJS*rSto. £ 1<H| 

AH Mfe h|-^ a-o|, Sr^&S*U/SMr4d iAf xHelffl- ®*(*&M4d U|£)s| He 4 3^S¥eh gg= i*|cHj °)chaH 

Prx II mRNAS| ttHO| l4-Effc+ y-ffl. SJAUd 2EA|- SEfe t t^S.&W'&Hti *iE|*<H| 5#0| &H3r| £Efe 

¥fi5j££ SWA- «W(»AKd 3£^ g-^g) S| 5 7 r X| A|-s^| a^b n aftfTHM- ab #££|x| St^cK o|EH*H 

S2|-b ^g¥gj-(H|AH Prx II S| AilSS SfAHd 2E.M ME\£.¥£\ MM ¥£ CfrEhAH SKHIAH WAUd 2E.M MZffi 

<h Aiiioii ui^g ¥<H§ r b 



i!A|CH| 10: y-Af-Jd SAf* Prx MS| §7|-@ BJ-f* 



Prx MSI tfttO| #A r 4d SA|-* §7|-£|SjifeX|» A|HS r 7| ¥7 r *l &0|*f «eH£| H§°J M\2.?. 11A SJ MCF 

- 7* 3 Gy at 10 GyS ^A|-id gfog, SAj^^Ch. E. 2fe ^Ahd SAh#: Prx II B^SS| ^i^SS H^ycK 1 
1A Si MCF- 7 AHIi^g gj-Ard £A|-*|-jl, gaHS A|#cHcH| Cfl-Br <MW<M, Prx IIS| gA|*j tftj* Prx II 
y- Sfr*l|» AhS§|-0H fl^Ej »*<H| S|sd |fx|frS^K 11A Al|£(A)te 3 Gy^ £AM-j1, MCF- 7 Aili&fe £A|£l 
«S SA r Sr?xCh. &*J» ENqaS'Sl £A|(poncea) S ^^Ofl °I§H ^SJorSM. 11A Al|i(H|AH Prx IIS| ^fH£ 

3Gy 24 A|LW*fe S*r^. S7 r §r?M(JE 2A). 3 GyiA|-<H| S|cH Prx II S| WO\ 24 A|Zh ^Sr£M 

aSJt°L r , 10 GyS| SAHf<H| MCF- 7 A||S§ a*A|33S S¥ 6 U|X| 24 A|^ S&0| Prx IIS| WfiHol £*h gOiS 
gi!r7|- aEH£|ttC|-(E. 2B). MCF 7 AHlSOM Prx IIS| 7|AH 11A M\M.<HM MCr CH^ S"fh L r E r fctcK 



4!A|0i| 11: Prx 1 1 S| ^A|-£dMi SLSk 



Prx IIS| Hf^fje t- ¥l|lM^AfO|c [Hm ^es| *iB|2h f,^! ^SrSj AMSHAS^N ECV304 A|f£« SJ&Shfe 
525 LhEHct7| HUE (HI, ¥ ^SXrge MCF- 7 AH|iS pcDNA3 £Eb Prx II cDNASl ?m i.E||U^ 7 r 5J 
CMV =MHEHS aiEjS. Saif?jA|H Prx MS| &Q\& g, K *H 0 | A||iS g^A r d SA r S¥N M^.ffex|S 

5SC|-. £ 30II Prx II- aHU-fl MCF- 7 A||i0l|Ai a h A r d^A|- ^ A||i ^{§g HE r = S L- r E r LH?^K At *A r *d *H£| 
S oFgEj Alli^Sl aS.U^^(clonogenic) SS§§ UfE|-yjc|-. Al|S6& 1,2 3/4 Gy^. ^ArEl?;!©^ A||S 
^Srb iSMS^ <H|A||0|» A|-gSrO=| Bfe Prx II- jlr^S A)|JS.^CH|A| Prx IIS| ^SS L r E r ute 52 

SAH, B^IS gSHMSS SDA- PAGE CHI S|SH M^^S^Jl, Prx II S^a<H| S|SH M^frS^K -g^yS 

flSZrai, Prx II/S1, Prx II/S2, SJ Prx ll/S3CH|AH Prx IIS| 5CHS 1 SJ 2 GyS-l tfAhidSfo) ^o^#- ef 50 

% S£S| Alls -aSS* SO|A|?jJCK£ 3A). Prx II/S1, Prx II/S2, ^ Prx II/S3 S^CH|AH Prx llfil tffi 
^ll^ld M^CHI o|@H a-7;iSr^C|-(£ 3B). 0|& aHr^¥E|, Prx II E^Se ^Ah-td- 3EA^ AH|iS| ^^TS 
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^!A|0=|j 12: SMUd Sa-^S/H Prx II &E|>y!A 



Prx II efEltfif ha AllJLOfl *H£l# H^rfe cH^S Alii §J M\3L a^OflAH. Prx n°i ^STS 

Prx II °| o|- E |^jj^ SB|JL[Hfi(A|ti2 3 Si 4)* &7|& tfEjofl Cfl-Bh 11A A||SLH3. SS3?iA|?U, Prx II °| C r £ Z£ 
S(down- regulation) 0| AH|S§ A|SBM4J ^A r tH| Oj§|j lJ-«fahA|3Hfc*|S S^trSW. £ 4<H| Prx If £HE|^ SEliL 
EH- *HBIS 11 A AlliOflAH Ai|S t§£mm =LE[S.5i£. L r E|-LH«Ch 11 A AIMS AS1 , AS2 S! S1 S ^A^H £Af £JO| 
3S| SS3i3A|3aq-(A). 7^ 11A A1IS6S ^«r*Ul, Alls ^£ff EBIS If <B4i|* Alls aisH «7hff 

SaO-. 5E&, 11A A-li£fiS S-Ar-Jd £AF3<H| #0|£r AS1, 0.1 SEfe 1.0 u M£ «S3SA|jHCK 3Gy # 

Hid SAI-frSxCh. Prx II ShE^A »5|jHH(AS1, AH°|3L 3)- 'SSL 1 ^ 11 A Al|S0]|*1 Prx II2J ift^l ^Alj a^fe 
4CCHI LrEhLH5McK Prx ll°| if^S 2AhM g r 7HU SAh# t[X\ St 3* fli^H **U<HI o| gt | ^xit^cK 5E4AOIIAH gf 
^ Uh2r fl-01, Mc|- Bt£ ¥0=jgfo| Prx II £t-E|-tH]A(AS1) 0| 11A A)|iCH|AH S7 r EjSxi cHBt£ AHI^L o| x|A r 7|- & 
SfEl^Cp. Prx II cDNA°| E r t ?H SJ* = a|£JS ^^5 r &(targetting) ¥ ^^H ^E|^|A( AS2) fc AS1 M^\2[ * 
Art!" a^rS LrEj-mSJcKS. 4A )- 11A Prx !l ^— *B|j1CH(S1, AH^ji 5)°S *|5|& Oj^S Al|SOfl U| 

*rO=| AS|a £|&50| eSr£|X| 8t »•=!■. OI&I& S^rfe Prx II £hE|^7 r Ai|S x|A r S £J°S°DH 0 fe Afg@ Prx II 



E. 4B°| aUrOil fij^e, 3Gy°| #Ahid 11A Ai|±o| ~ 64%7)- -^SShS|ooi Prx II E|-E|d^(AS1) 0.1m M 

ol-S *|E|ff *<Hfe ~ 72% 7 h -aSoF^OLK AH|S Prx II 0.1u M°| £*H*K>fl 3Gy gfAf^d 2A|-* 

~ 32%77h>C| Dj g-^fcjL, Prx II &E|{fl>.(AS1) 1.0 M MSfe ~ 19%77 r *l ^SrSJCKE 4B). Prx II 2hE|Ajj^ 1. 
0 U M =L 11A A||m CHI AH ~ 54%o| *|ArS ^SrSM. 



O|0iAH, Prx II °| c|-e S5i(down- regulation) 0| &A r £! Ai|S*|A r B gq|A|?atex|# % v ?1^7\ ¥l§hoi 11A 

M\3L §y MCF- 7 Alii S^S 37H2| #0|£h SO| &E|^jA Prx II cDNA* Bf^Sfe &E|^^ Prx II ^ 

S «jEH(pPrx I l/AS) £ ^A|54os. SS& < i|A|^l=|-. n ^BhS £ 50II L|-E r yicK 11A §U MCF- 7 Ailing pPrx II 
/AS 0, 0.1, 0.5, SI 2.0 ng/M«£ ^WJ 0 ^ A|^C r . 0|0iAH Ailigg 1 , 3 SJ 5 GyS. ^A r t r $M. Al|i -^^Se ME| 
9Sf Alii n^0]\ o|§H S7I-SI-SM. tfAr^dS 3&A r o|-A| ?J:£{:S 3¥0i| MBrADl^ ^£0i| Cfl-Eh fl-A(aS| 

*T«0| S7 r S r ?/Jl 2.0 |xg/ml°| feHOflAH 50% SflrS MS^EK tfAr-td* SA r S r S!* 3*. 1 Gyfit 3 Gy S| StfAf 
tiSl SAI-Aj, Prx II fi.l-E|-fl>t7|- tfAl-td *|S §S! ^rM M0^5jcK ^A r -id SA|- g20| 0.1 fig/ml°| Prx II &E|^ 
#E|-^QiJ=<PPrxll/AS)S ^ E |g r ?M 14%S| ^A||a Ah^jr^ oi^JL, 3Gy°| ^D|-^EhS ^A r § r S^« p 
CDNA30l|AHfe 29%S| S"A||S M.H\-m SEHSfS3A|Eh, 11A A||i§ 3Gy y - ^ 2.A r S r i aAH pPrx I l/AS 0.1 \ig/M 

^ aaa^Ais* tm, ofe ~ 67%°i ®m\il *iah #w«i-acKE 5A). p rx n e^Ei^^s. saa-as aiisss pc 

DNA3S Saa^S aAH|a( CH^) CH| umoi HM£\ 2EA|-^ Alii x|A r o| §7hS L|-EKHSJE|-. 0| ^A|--£d ^Ah 

CHI CHS - MCF- 7 A)|a(^ 5B)0]\ 11A A||aoijAH fiX-WSJCKE. 5A). 0|EHfi- D||0|E|£¥ 

EH Prx MSI tfSOl AHIS7F ^AFtd ZEM- WBJ- Alia x|A r S tfO^cH tHrEW ^Ahd ^^^e £^1^ Prx lift A|-g 
Prx II Bft*S| <>|xi|0ij o|§H SC« A|^ 4= SJS* SIDIOT. £ 52J ^jlfoil 9\Zt<&, Prx 1 1 /ASS. ^H^A^U, 5G 
y o| ^Ar-idS SAtS S^OflE. EJ^Er S.J^7[ ^EHE|OH Af4d *|S Sl^S *0|fe 5j0| 7|-is^rCN SJ-^^°I SEfe 3 
GycHjAH Cj ^EK 



^AlOii 13: Prx II e.HE|^^o| AH|aA r a 



Prx II ohEl^jAfiJ £A«7^ AHlJEAhfflS A^Shi ^A^ SA^ AS|S SdH A|7|fe?;|» ?J5^7| ^ifFOi DNA EH 

CH(ladder) S| Prx II ehEl^H^S. 11A M\S.M MBit} ^0]\ ^A|-S|-SM. =L Sc. 6CH| L r E r y|Cf. DNAfe A 

S12| SAH ¥AH§h<H|AH ^A r ^d ZEA r ^ 48 A|^ go). uf) oNE( 11A AllS^EH 0B|^ O r 7 r S.^ H ^7|^S0^| o| 
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m dna BHcHge o|Eie msdfoi^s us ss^osam ?iM$imm. £ 6SI a ^ 

a-oi, prx ii ehE|^i^ Q-^o | M\£.M<gm WBttt 4= U-^yW. SEtf, dna sHcH°I §7 r -S ^ e AH|ii_H 

AHIiAHIS DNA a\C\9\ 3Gy & 48A.|£KH| ^ *}■*}■ 11A A||iCH[A-fe #&£jX|fe Bffto L |- 

Prx II Q^m^S. S*|E|& QMid ^A r *r 11A A-HioMH #&ElSJcK 

7|g°| ty-Al-d o^o-ll cHS r o^ lH-^S & A||±o| O^cH, £ ^ScH| CCf-ah Prx II BEl-fl^ ^S^d| = S M^m 

^Ah-tds sa+si-ms s*. 67% oitfsi *if9 sai &aiis uEfao°s, & s-gcHi we g- 

E|£!^ Prx II AH«ae S-Ard *iS0i| LH^oj £Eb #^&S| »*r<H| Si<H/H 2ZM ^O^Sfe ^ 

(57) fflfl 

1. 

oj£j- E||sA[e||EA| 1 1( per ox i redox in II) 2!"E|£!!^ AHU iEfe 0|SSl ¥£ AHUg- isf^rfe: #A r £H §?fxi|. 

2. 

XH|1 If- &]| ?J0-|AH, #7| HWAIEWfc] II &E\4&± >HS0| AH^i 6 CHI LhEfy AfM0|7HL r 0|^3r 7|fcS ^rfe ^ 

si eoi*iei ^Ai-id s&Ai 

S?!f 3. 

AiH?roj| oio-|Ai £M AH<ao) A-jiJi 3 §y 4(H| UE r y geiJi^faaiSE|coi ^<fej g^xl]. 
St 1 *- 4. 

&S| ^Ar-td *|S LH^S ^A|?|fe 
^T 1 ?!" 5. 

*wschi sjouh, #7i sroi at #ara-ei am. 

St 1 * 6. 

*H4§-<H| ?J0UH, A r gS tfAHdOl 1 LHX| 5 Gy°J SfDrtiCJ «m. 
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£3 1 



A. 



N1 23456789 



1 



Q 
t>. 
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2 

UMSCC-11A 

*R> (h) 0 0.5 1 3 6 24 
3 Gy — — — — — — 



MCF-7 
R> (h) 0 0.5 1 6 24 



3 Gy 



(h) 0 0.5 1 6 24 




10 Gy 
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£Pi 3 



A. 



100 -i 



80 - 



60 



40 
20 



B. 



A 





nM-^CGy) 



MCF-7/neo 

MCF-7/Prxll/S1 

MCF-7/Prxll/S3 



12 3 4 
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C AS1(0.01uM) AS1(1uM) S1(0.1uM) 
AS1(0.1uM) AS2(0.1uM) 






C AS1(0.1uM) 3Gv AS1(0.1uM) AS1(0.1uM) 

+ 3 °y AS 1(1 .OuM) +3 °y 



ft" 



CsJ 

CC 



O 



CO 



CO 



CO 



57H«r*t ^2001- 0083976 



£S 5 



100 




i 



UMSCC-1 1 A 



1 



pcDNA3 (2.0ug/ml) 
pPrxll/AS (0.1ug/ml) 
pPrxll/AS (0.5ug/ml) 
pPrxil/AS (2.0ug/mi) 



■ m 

■ • 



I 

i 



1 



5B. 



MCF-7 



c(BJ 

HP 



120 
100 
80 
60 
40 
20 
0 



I 



pcDNA3 (2.0ug/ml) 
pPrxll/AS (0,1ug/ml) 
pPrxll/AS (0,5ug/ml) 
pPrxll/AS (2.0ug/ml) 



i 

I 



1 



UL 



2^>^=(Gy) 
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"HI M.W 



c 

AS1 

AS1 + R 
R 



<110> 


Korea Atomic Energy- 


<120> 


Radiation sensitize 




sequence 


<130> 


PC00-00G1 


<160> 


6 


<170> 


KOPATIN 1.5 


<210> 


1 


<211> 


20 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


synthetic primer 


<400> 


1 


tagcctttgc ccacgcagct 


<210> 


2 


<211> 


20 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


synthetic primer 



20 
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<400> 2 

tccgttagcc agcctaattg 20 
<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> oligomer 
<400> 3 

cgcgcgttac cggaggccat 2 0 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligomer 
<400> 4 

acgccgtaat cctcagacaa 20 
<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligomer 
<400> 5 

atggcctccg gtaacgcgcg 20 
<210> 6 
<211> 1008 
<212> DNA 

<213> prx II gene sequence 
<400> 6 

ctggagtgag gccctcggat cggccccgcc ggggtcggcc cacggccctg gcggagcgct 60 
gagaacgcgg gtccacgcgt gtgatcgtcc gtgcgtctag cctttgccca cgcagctttc 120 
agtcatggcc tccggtaacg cgcgcatcgg aaagccagcc cctgacttca aggccacagc 180 
ggtggttgat ggcgccttca aagaggtgaa gctgtcggac tacaaaggga agtacgtggt 240 
cctctttttc taccctctgg acttcacttt tgtgtgcccc accgagatca tcgcgttcag 300 
caaccgtgca gaggacttcc gcaagctggg ctgtgaagtg ctgggcgtct cggtggactc 3 60 

tcagttcaac cacctggctt ggatcaacac cccccggaaa gagggaggat tggggcccct 42 0 

gaacatcccc ctgcttggtg acgtgaccag acgcttgtct gaggattacg gcgtgctgaa 480 
aacagatgag ggcattgcct acaggggcct ctttatcatc gatggcaagg gtgtccttcg 540 
ccagatcact gttaatgatt tgcctgtggg acgctccgtg gatgaggctc tgcggctggt 600 
ccaggccttc cagtacacag acgagcatgg ggaagtttgt cccgctggct ggaagcctgg 660 
cagtgacacg attaagccca acgtggatga cagcaaggaa tatttctcca aacacaatta 720 
ggctggctaa cggatagtga gcttgtgccc ctgcctaggt gcctgtgctg ggtgtccacc 780 
tgtgccccca cctgggtgcc ctatgctgac ccaggaaagg gcagacctgc ccctccaaac 340 
tccacaagta tgggaccctg gaggggtagg gcaagggcct tctcaatgcc tccacctaga 900 
agttgaattg tgaggcctcc cccaagccca acccaggcgg acaaaaggcc tagaggtaac 960 
aataaagtat tagggaaagg aaaaaaaaaa aaaaaaaaaa aaaaaaaa 10 0 8 
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